ABSTRACT
INTRODUCTION
Computing and information technology professionals (hence forth named computing professionals) work under demanding conditions, and face a constant threat of their skill sets becoming rapidly obsolete because of today's fast changing technological and business landscapes (Guzman, Stam, & Stanton, 2008) . To be equipped with relevant skills necessary to meet current and future needs, computing professional must engage in professional development as a lifelong activity. Professional associations play an important role with facilitating the development of an individual by offering a variety of services to its members. One of the main objectives of professional associations is to ensure professionals' competencies are up-to-date by providing them access to tutorials, training workshops, and industry certifications (Denning, 2001; Newell, Swan, & Galliers, 2000) .
Professional associations help assure that the profession progresses towards maturity by offering a variety of services to its members (Ford & Gibbs, 1996) . Computing professional association leadership could benefit from the systematic study to better understand what motivates people to join and maintain membership. Such examination would provide better insights for leadership to provide targeted services to its members. The objectives addressed by this research, thus, are three-fold: (1) develop and validate an instrument to measure factors pertaining to individuals joining and maintaining membership in computing professional associations, (2) examine the relationships between these factors and other relevant demographic criteria, and (3) provide suggestions for computing professional association leadership. The overarching goal of this research is to better understand what expectations and motives an individual has in computing professional association membership in an effort to inform decision-making by the professional association leadership.
The rest of the paper is organized as follows. First, we provide a review of literatures relevant to computing professional associations. We develop a conceptual framework for investigating which services motivate members to maintain professional association membership. Then, we discuss the research methodology used for this study and the results of the survey developed using the conceptual framework. Finally, we provide discussion on the findings and recommendations to computing professional associations.
Literature Review
Despite the important role played by professional associations, there are very limited prior literatures on the topic. Dalton and Dignam (2007) conducted a survey involving 18 different membership associations and 16,944 respondents to identify factors that influence individuals to join a particular association. Their survey indicated that professional development, information dissemination, and networking are the most important factors (Dalton & Dignam, 2007) . The study conducted by Dalton and Dignam (2007) considered a wide range of professional associations, but none specifically related to the field of computing. As described earlier, computing professionals have unique needs and concerns in comparison to other professionals, therefore, we cannot solely rely on this study. Thus, we need studies focusing specifically on computing professionals' views.
There have been very few studies on computing professional associations. Ball and Harris studied the Society for Management Information Systems (SIMS) [now the Association of Information Systems (AIS)] basic demographics of membership, overall satisfaction with the association, and some issues that the field might address in the following decade (Ball & Harris, 1982) . Oz investigated the role of various computing professional associations in establishing the standards of conduct to guide ethical behaviors of computing professionals (Oz, 1992) . Andrews and others surveyed members of the Institute of Electrical and Electronics Engineers (IEEE) on their needs for electronic access to products and services (Andrews, Shein, & Holst, 1998) . Swan and others investigated the role of professional associations in technology diffusion (Swan, Newell, & Robertson, 2000) . Sandy and others conducted a comprehensive literature analysis to identify leadership areas where computing professional associations can promote and support ethical conduct (Sandy, Hall, & Bellucci, 2007) . Yu and others explored how cultural and economic factors affect online collaboration among members of AIS (Yu, Kumar, & Lang, 2007) . The literatures addressed issues that are tangential to computing professional associations but none addressed the motivations and needs of its individual members. This is a critical gap in the literature, because understanding what individual members want is a necessity for professional associations to make informed decisions on offering services and allocating their resources in order to cultivate higher levels Professional associations attempt to advance the body of knowledge in their respective fields and professional development of individuals by providing a variety of services to their members (Fowler, 1999) . The value of individual membership in a professional association can be measured in terms of the quality of services provided to its members. Thus, professional associations need to identify services that their members consider crucial and provide those services through effective means (Casillas & Shields, 2009) . We argue that individuals are more likely to join and maintain membership when services of their interest are offered.
We developed a conceptual framework to analyze motivations and expectations of members of professional associations. The conceptual framework consists of group of services that can potentially motivate an individual to join and maintain membership. The conceptual framework was developed based on a comprehensive review and analysis of literatures pertinent to professional associations. From these literatures, services that add value to an individual membership were gathered. The list of services were analyzed and categorized into different domains using principles of generalization (i.e., services with common characteristics were grouped to be part of same domain) and specialization (i.e., services with differences were grouped to be part of different domains). The entire process was performed iteratively until the literatures did not reveal any new relevant services. The framework consists of seven domains: career enhancement services, information dissemination services, professional networking services, communication services, leadership and community services, advocacy services, and member discounts services. Below we provide discussion on each of the seven service domains and relevant items to be considered for each domain. Figure 1 provides an overview of the conceptual framework for professional association membership.
Career Enhancement Services
Professional associations play a critical role in influencing the career development of a professional. Members expect professional associations to help them with gaining new skills to advance their careers (Casillas & Shields, 2009 ). Chapters of professional associations offer training workshops on specialized knowledge and soft skills required for career progression (Turner, Lowry, & Fisher, 2005) . Professional associations provide opportunities for members to increase their career potential and demonstrate their credentials by providing access to their industry certification programs (Randall & Zirkle, 2005) . Professional associations are good sources for finding job opportunities. They publish job openings through various forms such as their web site, listserv, journals, and magazines (Heiberger & Vick, 2001 ). Employment listings published by associations includes full-time, part-time, and internship job opportunities. Professionals seek general tips, guidance, and advice from their associations and peer members on a range of issues from career hunting to enhancing their career (Rosenberg, 1998) . Professional associations also provide its members assistance in the form of fellowships and scholarship awards (Dodgen, Fowler, & Williams-Nickelson, 2003) . Professional associations play a key role in defining professional excellence criteria and recognizing those meeting that criterion through achievement awards (Garcia & Smith, 1990 ). Recognition of a member's valuable contributions by a professional association increases their status in the field and reinforces continuity of their career progression (Gruen, Summers, & Acito, 2000) .
Professional associations distribute valuable information such as best practices and current trends through newsletters, reports, magazines, white papers and other publications (Arndt, 2006) . They function as the recorder and critic of scholarship contributions by sponsoring peer-review journals, conferences or conventions (Heiberger & Vick, 2001) . In order to stay abreast in the field, members seek access to journal articles, conference proceedings, and guest speaker presentation files. Professional associations disseminate journals and calls for conference papers to its members, thereby providing opportunities to contribute to the advancement of their profession (Schwartz & Hernon, 1999) . A professional association also plays an influential role in the technology diffusion process by providing opportunities for its members to become aware of and acquire knowledge of new technologies through hands-on activities (Swan & Newell, 1995) . Professional associations provide both formal and informal channels for its members to disseminate information on their latest research developments and innovative solutions to other members (Swan et al., 2000) .
Professional Networking Services
Members who actively participate in networking activities build relationships with other members, which helps them promote their profession as well as nurture their individual careers (Haynes & Samuel, 2006) . One of the important functions of a professional association is providing a variety of networking opportunities (Dalton & Dignam, 2007) . Local chapters can provide a sense of community for its members by organizing networking events that involves sharing and engaging over a meal (Casillas & Shields, 2009 ). Events such as mixers with other professionals, banquet meetings with relevant speakers, or pot luck dinners are perceived to be valuable networking events (Casillas & (Darling, 2003) . Professional associations can encourage its members to attend regional and national conferences by hosting social and networking events at the conference (Casillas & Shields, 2009) . Online services (such as community portals, wikis, blogs, and RSS) provide members a new means of socializing and building their professional networks (O'Murchu, Breslin, & Decker, 2004) . Online services provided by professional associations can assist members with building a relevant social network and acquire valuable information to help carry out professional tasks (Yu et al., 2007) .
Communication Services
Professional communities can increase social support for its members and can enhance their ability to share their ideas and experiences, ask questions, and access industry information (Yu et al., 2007) . In the context of professional associations, mailing listservs and discussion forums are frequently used for facilitating interaction among members (Gruen et al., 2000; Yu et al., 2007) . Member profile directories with preferred contact details can help in providing an increased level of communication privacy, wherein a member may use private communication channels to interact with another member (Andrews, 2002) . Member directory services also make members aware of other members to build relationships and thereby increase their professional prospects (Gruen et al., 2000; O'Murchu et al., 2004) . When a group of members identify similar interest or concerns among them, they form a special interest group or user groups to provide a forum to conduct joint activities and discussions to share information and help each other (Sherer, Shea, & Kristensen, 2003; Wenger, 1999) . Access to user groups and special interest groups allows members to develop contacts and interact with peer members and experts specializing in their technical area of interest (Corbin, 1988) .
Leadership and Community Services
The effectiveness of professional associations depends upon involvement of its members in leadership, public relations efforts, community services, and creation and improvement of policies, products, processes, and services for the advancement of the profession (Gruen et al., 2000) . Therefore, professional associations have to provide leadership opportunities for its members, and support their efforts to develop programs that center around the values of the association. In order to influence and better serve the needs of a local community, members may want to assume leadership positions at the local level of the association (Lin et al., 2003) . Similarly, members seeking to influence, advance, or develop initiatives for broader impact of their profession may want leadership opportunities at regional and national level. Ways professional associations provide leadership opportunities for its members are to serve as board members or chairs in committees and task force groups that govern activities of the association (Dodgen et al., 2003) . Typically, leadership positions for these boards and committees are elected or selected by leaders of the association for their unique contributions and managerial abilities.
Professional associations are the representative agency for interaction with the general public. Therefore, professionals who are seeking to bring about social change, to take part in public relations efforts, or to shape and redefine appropriate professional practices would seek membership and appropriate opportunities from associations (Greenwood, Suddaby, & Hinings, 2002; Gruen et al., 2000) . Professionals who are keen at advancing their career would seek to establish mentoring relationships with senior professional members. The mentoring process allows mentors to influence, direct, and develop other professionals catering to their perspectives (Glendenning & Gordon, 1997) . Thus, through the mentoring process one can demonstrate their leadership skills. Professionals seeking to develop their leadership skills and broaden their perspective would expect their association to provide opportunities to mentor students and younger professionals. Professionals seeking to exert their influence on future directions of their profession would sponsor programs and events that have the potential to provide significant contribution to the profession (Glendenning & Gordon, 1997) . Professional associations can provide opportunities for their members to sponsor a wide range of programs and events including those for K-12 audiences and student chapters in higher education.
Advocacy Services
One of the important roles of professional associations is to perform advocacy functions that are in the best interests for the profession and its members (Mcnutt & Boland, 1999) . Professional associations are the agency for shaping and redefining the public's perspective of the profession. Members interested in promoting their profession to the general public would seek assistance from their association (Greenwood et al., 2002) . Members promoting their specific interests or the profession would seek access to other members with similar interests (Swan & Newell, 1995) . Members expect their association to provide channels to disseminate information on various advocacy efforts within their profession (Swan & Newell, 1995) . Further, members would also seek to promote their specific interests to other professionals in order to create a desired impact on the profession. However, most professions are not homogeneous communities; thus, certain member communities may promote competing interests. It is the role of professional associations to reconcile these conflicts among member communities and guide them to reach consensus to maintain social construction of the profession (Greenwood et al., 2002) . Professional associations can form committees whose members can be elected officials. Thus, members of associations would seek equal voting rights to elect high-level officials.
Professional associations play a key role in formulating and disseminating acceptable standards of professional practice (Garcia & Smith, 1990) . One of the important attributes of being a professional is conducting professional activities that comply with expected ethical standards (Bowman, 2000) . For most professions, an expected ethical code of conduct is developed by their respective professional associations. Thus, members would expect their professional associations to provide guidance on ethical matters and training to deal with ethical issues (Pater & Gils, 2003) . Professionals who are subjected to unreasonable demands that are contrary to an ethical code of conduct would seek legal guidance and assistance from professional associations (Frankel, 1989) . Members also seek guidance from their associations on professional etiquette and conducting their work in a manner consistent with broader social values (Frankel, 1989; Pater & Gils, 2003) .
Member Discounts Services
Most associations provide members with costsaving benefits by offering an array of discounts both on professional and personal ends (Messmer, 2005) . Professional associations provide incentives to its members through discounts on vendor merchandise, continuing education programs, group insurance, and financial services (Foster, 1989; King & Walker, 1992; Messmer, 2005) .
The conceptual framework, thus, indicates that from seven service domains there are 52 factors that can potentially motivate individuals to join and maintain membership with a professional association. The conceptual framework indicates that the underlying phenomenon of professional association membership is a multidimensional construct. In the next section, we provide discussion on the research methodology utilized to investigate which of the 52 factors motivates computing professionals to join and maintain professional association membership.
Research Methodology
The present study focused on members of the Association of Information Technology Profes-sionals (AITP) (formerly Data Processing Management Association). AITP has been serving the computing profession since 1949 and had approximately 3,367 professional members and 2,524 student members when this study was conducted. AITP was selected for the current study because it attracts members from diverse backgrounds in the computing field and because of its rich history of leadership and service to the profession.
Design and Validation of the Survey Instrument
The survey instrument was first developed based on the conceptual framework for professional association membership. Next, the survey underwent a critical review by a focus group of computing professionals to clarify the intent and language of the survey items. After the focus group, the survey was reviewed by national board members of AITP serving as an expert review of the items and their intent. Modifications were made to the instrument to reflect the information gathered by both groups.
The final instrument has 52 items and is organized into seven domains as identified in the conceptual framework. The items share the same modified Likert scale (Strongly Disagree; Disagree, Neither Agree, nor Disagree, Agree, Strongly Agree). Additionally, the instrument included several demographic items to collect additional information from respondents.
Procedures
The survey was made accessible in a web-based format using WebSurveyor©. The investigators made arrangements to provide a hyperlink to the survey to current members of AITP and to post a link to the survey in AITP's online publication, the Information Executive. AITP leaders at local, regional and national levels were encouraged to ask their members to respond to the anonymous survey. The survey was available for a 3-month period, and during this time, two emails were sent to the active AITP members as reminders.
Survey Respondents
Two hundred twenty-three individuals responded to the survey. Three of the survey respondents only answered a few (less than five) of the items, and thus, were removed from the sample, leaving a total of N = 220 survey respondents. These respondents represented 35 different states from all regions of the United States. Six of the respondents resided in Canada. AITP had 3,367 professional members (nonstudents) at the time of this study, which is a response rate of approximately 6.5% of the membership. Table 1 illustrates the age range, gender, employment status, income level, and education of the respondents. Approximately 70% of the respondents were male. The vast majority (92.27%) indicated Caucasian/White. More than 90% of the respondents had earned at least an associate's degree.
The survey respondents ranged from individuals that have been members less than five year to more than 40 years. Notably, approximately 50% of the respondents have been members for less than 10 years, indicating that more than half of the survey respondents are relatively new to the association. Respondents were also members of several other professional associations, including the Association of Computing Machinery (ACM), and the Institute of Electrical and Electronic Engineers (IEEE), Association of Information Systems (AIS), and several other related computing associations. Further demographic statistics of the survey can be found in Ritzhaupt, Umapathy, and Jamba (2008). In combination, the characteristics of the survey respondents represent a diverse range of computing professionals.
Data Analyses
Analysis based on descriptive statistics can be found in Ritzhaupt et al. (2008) . None of the items exhibited any severe departures from normality with skewness for all items within the range of +/-1.15 and kurtosis for all items 
RESULTS

Exploratory Factor Analysis
The survey was designed to measure seven relevant domains surrounding the role that computing professional associations have in serving its members. To examine the underlying structure of the data from the 52 items, exploratory factor analyses (EFA) were conducted. Bartlett's test of sphericity for these data had a chi-square of χ 2 = 6417.7, df = 1,326 (p < .01), which suggested the inter-correlation matrix contained sufficient common variance. The Kaiser-Meyer-Olkin measure of sampling adequacy was 0.85, far above the 0.5 recommended threshold (Kaiser, 1974) . The participant-to-item ratio was approximately 4.23:1, which is below the 10:1 ratio for factor analysis suggested by Kerlinger (1974) and near the thresholds described as adequate for maintaining factor stability (Arrindell & van der Ende, 1985; Guadagnoli & Velicer, 1988) . Thus, these data appeared to be suitable for a factor analysis.
All EFA models were executed using principal axis factoring and an oblique (promax) rotation since the factors were anticipated to be correlated. To identify the underlying factors of the instrument, the maximum factor loadings for each item were used to assign each item to a factor. The first model was conducted without restricting the number of factors. The model converged in nine rotations using Kaiser normalization. The inter-item correlation matrix was carefully reviewed for any oddities and no abnormal correlations were identified.
Twelve factors explaining approximately 71% of the cumulative variation were extracted based on Kaiser's criterion (i.e., eigenvalues > 1.0) and a review of the Scree plot. The factor loadings from the pattern matrix exhibited a fairly simple structure with only seven items loading on two different factors and all factor loadings were greater than 0.3 with the exception of item 19. The items were carefully reviewed for their content in relation to the factor in which they loaded on. It was determined that no items should have been removed in this phase of the validation. Though the model did result in meaningful factor loadings, factor 12 only had item 5 load on it; and factor 8 (item 3 and item 4) and factor 10 (item 1 and item 2) only had two items load on each of them. Thus, factor models were run restricting the number of factors to eight, nine, ten and eleven.
After careful review of each of the factor models with respect to the factor loadings and cumulative variance, it was determined that the ten factor model had the best structure. The ten factor model is shown in Table 2 along with the variance explained by each factor. The final model explains 66% of the variability. While this is a slight decrease in explained variability when compared to the unrestricted model, the model offers more meaningful and simple structure. Thus, parsimony outweighed complexity in this instrument design decision. These results also demonstrate the factors influencing individuals to join and maintain membership in computing professional associations is multidimensional, and that the ideal structure is more complex than originally hypothesized (seven domains).
Notably, the first factor, broadly labeled as Leadership Opportunities, accounts for 28.69% or the variance in the model.
The factor loading within pattern matrix (shown in the Appendix) was used to assign items to each of the factors. Again, the maximum factor loadings for each item were used to assign each item to a factor. However, two items were the exception. Item 8 (To receive professional recognition via achievement awards) had a stronger factor loading on factor 3 (Information access), but was logically assigned to factor 8 (Career-enhancement) as the factor loading was strong and the item was more indicative of career-enhancement. Similarly, item 19 (Opportunities to promote new products) loaded on factor 9 (Employment opportunities) and was assigned to factor 10 (Awareness and dissemination). Accordingly, the factors were re-labeled based on the content of each of the items. Table 3 shows the internal consistency reliability, number of items, composite means, standard deviations, and skewness and kurtosis of the factors. As can be seen, the factor scores are above the social science standard of 0.7, indicating highly cohesive and internally consistent structures. The Cronbach's alpha for the entire scale is calculated at α = 0.95 for these data. When viewing the most relevant factors after with the optimal factor structure, the most important factor is the professional networking opportunities facilitated by the professional association while the least important factor is the employment opportunities provided by the professional association. All of the composite factor scores are normally distributed as evidenced by the skewness and kurtosis measures provided. These result indicated the measures are reliable for conducting inferential statistical analyses. Table 4 shows the correlation among the factors. All the relationships are positively correlated. In particular, the strongest correlations are between the leadership opportunities and advocacy and promotion factors (r = .63, p < .01), and the information access and communications services factors (r = .65, p < .01). Both of these relationships are meaningful as leadership is necessary for the advocacy and promotion of a professional association and communication and information access are strongly related concepts. The employment opportunities factor appears to be least related to other factors. 
Analysis of Factors and Reliability
Discussion
The primary limitation of this study is the sample size (N = 220). The response rate for the online survey was only 6.5% of the total professional membership. Several factors influence response rates ranging from the survey length to follow up questions to the overall salience of the survey (Cook, Heath, & Thompson, 2000; Sheehan, 2001) . Prior research also suggests that average online response rates fall somewhere within the range of 24% -39% (Cook et al., 2000; Sheehan, 2001 ). We attribute the low response rate to the relatively long length of the survey, the population size, and the potential for outdated membership records in the association database. The sample size also influences the stability of the factor structures. The ideal participantto-item ratio is 10:1 (Kerlinger, 1974) and the current study has a 4.23:1 ratio. While this is not ideal, prior research suggests that factor stability can be maintained at lower levels (Arrindell & van der Ende, 1985; Guadagnoli & Velicer, 1988) . Our items did not exhibit a truly simple structure in terms of the factor loadings for all items and factors. For example, item 19 (Opportunities to promote new products) had a factor loading of 0.22 on factor five and factor 10. In this type of scenario, the authors selected best match for the item based on its contents. In particular, item 19's content matched factor 10 (Awareness and dissemination). Another potential delimitation is that the professional association under investigation, AITP, may not be representative of other computing professional associations. Thus, the results may not be generalizable to other computing professional associations. Future research with other profes- sional computing associations is necessary to address this delimitation. In light of these limitations and delimitations, this research has resulted in several interesting findings. The results provide compelling evidence that the items are measuring a larger, multidimensional construct. This construct is likely the intended measurement: the needs and motivations of computing professional association members. The survey was designed to measure seven relevant domains; however, EFA showed that the optimal structure is actually a more complex ten factor model; including 1) leadership opportunities, 2) advocacy and promotion, 3) information access, 4) communication services, 5) professional networking, 6) membership discount services, 7) service to education, 8) career-enhancement, 9) employment opportunities, and 10) awareness and dissemination.
There were some notable differences between our conceptual framework and the optimal model derived from the exploratory factor analysis. These differences can be observed by comparing the conceptual framework to the resulting ten factor model. For example, the domain that we conceptualized as leadership and community services split into two distinct What is important about these changes is that most of the items did end up loading on their conceptualized factors and that the optimal factors structure was parsimonious and meaningful. The reliability of the ten factor model is demonstrated by its coefficient alphas. The measures of internal consistency reliability of each of the factors is higher than the norm used in the social sciences (α >.7) (Nunnally, 1978) . Seven of the ten factors have Cronbach's alphas greater than .8 and less than .9. The overall internal consistency reliability of the measures and their normal distribution (skewness and kurtosis within acceptable range) suggests that the factors are suitable for inferential statistical analyses and that the items are not simply reporting redundant information in each factor (i.e., none of the reliability measures are greater than .9). However, further empirical observation with a different computing professional association, followed by a confirmatory factor analysis will ultimately determine whether the ten factor model is an accurate measurement system. Perhaps one of the most intriguing findings is that no statistical differences were detected across the ten factors on gender, age, ethnicity, education, or income level. This finding suggests that the factors that are important for computing professional association membership transcend demographic groups. The information is particularly relevant to professional association leadership. It suggests that the uniform services offered by a computing professional association may not have to be customized to these demographic groups (e.g., offering different professional services based on the income levels of members). It is more likely; however, these particular variables are not as important in tailoring services. For example, it might be that a member's current position (e.g., computer programmer, project manager, systems analyst, etc.) will lead to significant differences in the factors measured by the survey. Future research should attempt to further investigate these potential differences based on other relevant criteria.
Implications
The descriptive statistics for the 52 item survey (Ritzhaupt et al., 2008) shows the factor means for all ten domains are above the central point (> 3). This attests to the relevance of each of these factors in influencing computing professional association membership. Findings from analysis of descriptive statistics can be found in Ritzhaupt et al. (2008) *Indicates items that had stronger loading on different factors but were logically assigned to a factor based on content and sufficient factor loading scores. Table 1A . continued
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